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INTRODUCTION

 plant is known to be parthenocarpic 

when its fruits are completely devoid 

of seeds or contain very few or aborted 

seeds. Null (1902) coined the term 

parthenocarpy. The word parthenocarpy 

comprises two words Parthenos – Virgin and 

Carpy – fruit. 

Parthenocarpy may occur naturally or be 

induced artificially by the exogenous 

application of hormones or their enhanced  
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ABSTRACT 
Parthenocarpy is the growth of the ovary into seedless fruit in the absence of pollination and 
fertilization. It may occur naturally or can be induced artificially by the exogenous application 
of hormones or their enhanced endogenous levels. Developing seeds are a source of 
phytohormones and stimulate fruit growth and development. However, in some vegetables, 
seeds in the fruit are undesirable due to hard or leathery texture, bitter taste and presence 
of toxic compounds, allergens and effect on palatability. Seedless fruits are desirable for 
improving the quality of fresh and processed fruits and it has been observed in cucumber, 
eggplant, watermelon and tomato. Therefore, replacing the seeds and seed cavities with 
edible fruit tissue is an attractive offer to consumers. Hence, the genetic tool of 
parthenocarpy can play an important role in this direction, wherein the ovary develops into 
a fruit without fertilization. 
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endogenous level. Parthenocarpy trait proved 

highly useful in developing fruits under 

unfavorable environmental conditions for 

successful pollination and fertilization, 

particularly in greenhouse cultivation and 

cross-pollinated crops. It is a fact that 

phytohormones play an important role in fruit 

setting and their genetic manipulation can lead 

to seedlessness.  

Advantages of Parthenocarpic Vegetable 

Crops 

1.  Stability in production and 

productivity- as pollination and 

fertilization were adversely affected by 

environmental stresses like low/high 

temperatures, but parthenocarpic 

vegetables do not require pollination and 

fertilization to set fruits.  

2.  Consumer acceptance will increase - 

Parthenocarpic cucumber, seedless 

watermelon and seedless pickled gherkin. 

3.  Novelty- seedless tomato, parthenocarpic 

cucumber and seedless watermelon.  

4.  Improved quality and shelf life of the 

vegetables for better conservation- in 

brinjal, seeds are associated with the 

bitterness of the fruit  

5.  Improved taste, high TSS - Seedless 

tomato (Falavigna et al., 1978; 

Lukyanenko, 1991).  

6.  Increase profitability for processing 

industries- Seedless tomato 

(Lukyanenko, 1991)  

7.  Vertical fruit harvest- By growing 

parthenocarpic cucumbers in 

greenhouses, continuous fruit set on the 

vine will give more profits. This will 

reduce the cost and time spent on pollen 

vibrators and manual pollination, as these 

are necessary for greenhouse-grown 

vegetables.  

8.  No “crown set inhibition” effect in 

parthenocarpic cucumbers, so fruits are 

continued.   

9.  Early yielder- Parthenocarpic 

cucumbers.  

10.  Avoid horizontal gene transfer as a 

major problem in transgenic approval 

(Varoquaux et al., 2000).   

11.  Protect genetically modified crops: 

combining transgene with seedlessness 

would prevent the transgene from being 

taken unfairly by simply crossing the 

transgenic plant with another commercial 

variety (Varoquaux et al., 2000). 

Quality Parameters of Parthenocarpic 

Vegetables Compared to Seeded Vegetables 

Crop Parthenocarpic Quality 

Watermelon 

The shape, flavor and yield are as good 

as seed-producing cultivars and have a 

longer shelf life. 

No significant differences in sugar 

contents between seeded and seedless 

watermelon 

Cucumber 

The total sugar content of 

parthenocarpic fruits is significantly 

lower than that of the pollinated fruits, 

with significant negative effects on the 

sweet taste of fruit. 

Gherkin 

Seedless pickled gherkins are crunchy, 

firmer and fleshier than their seeded 

variety. 

Tomato 

Seedless tomato fruits are tastier, more 

dry-matter (up to 1%), contain more 

sugars, less acidity and less cellulose. 

More soluble solids 

The fruit size, morphology and jelly fill 

in the locules of seedless fruits were 

comparable with seeded fruits of the 

parental line. 

Eggplant High yield and fruit quality 

Sweet 

pepper 

Parthenocarpic fruit growth reduces 

yield fluctuation and blossom end rot 

(BER) 
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ACHIEVEMENTS IN INDIA  

INSTITUTE CROP 
VARIETIES 

DEVELOPED 

IARI, New 

Delhi 

Cucumber 
DPaC-6, 4 DPaC- 9 

and 5 DPaC-10 

Watermelon Pusa Bedana 

GBPUAT, 

Pantnagar 
Cucumber 

Pant Parthenocarpic 

Cucumber-2 and 

Pant Parthenocarpic 

Cucumber-3 

IVRI, Varanasi 
Pointed 

gourd 
IIVRPG- 105 

KAU, Kerala Watermelon 
Shonima (Red) and 

Swarna (Yellow) 

IIHR, 

Bengaluru 
Watermelon Arka Madhura 

 

 

 

 

SOME OF THE PRIVATE SECTOR 

PARTHENOCARPIC CUCUMBER 

HYBRIDS 

 

 

 

 

 

 

CONCLUSION                   

Parthenocarpy is an important trait for 

improving vegetable crop yield, quality and 

processing traits. Parthenocarpy proved highly 

useful in greenhouse cultivation, particularly in 

cross-pollinated vegetable crops. It is a fact that 

phytohormones play an important role in fruit 

setting; however, their genetic manipulation 

can lead to the development of seedlessness. 

Further, the exploitation of biotechnological 

tools can enhance the efficiency and 

identification of parthenocarpic genes across 

crops for the benefit of mankind. 
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